Faktorgehalt und internationaler Handel by Gilroy, Bernard Michael
MPRA
Munich Personal RePEc Archive




MPRA Paper No. 21037, posted 1. March 2010 12:16 UTC
I-
OLLZ-~LOO NSSI
166t ,q~dn'll '1f J(:JOOqu~PU1!A @
n- t '(t660 lv }j1!q;)su~!'\\I1!!Z°S Jill q:>nqJq1!f
"äunz-u\1g S~UI~ S;J: -}mSJ~1U[} ~1I~!ZU1!uy Jill "DSH J~p spuoJsäunq:lSJoJu~äeIPunJD" w~p 111ä }!uea UI;}W i " '





'U~lI!~{1~A nz JI~lI~D o~lI:>s~!dm~ U~O!~ ~~0~1I.L
J~p os pon u~JlI:>n~I1I:>Jnp nz O~JoJ:>{tld pun J~J~D J~J ~s!~.IdSI~potlq!~Jd (o~.Itlq
-Jq:>tlqo~q Jq:>!~[ A!JtlI~.I) J~p ~onpu~M.I~A J~Jon SI!~JJOA U~A!JtlJtldmo:>{ s~p ~!JO~q.L
~!p '~ Jqnt![.I~ ~mQ.IJs.I~J~D .I~ItlUO!Jtlw~JO! S~Jltlq~~JOJ:>{tld s~p Jd~zoo)J StlG
"«0860 1JlopJtI~G) Jq:>!I~QmJ~ ~mQJJs.I~J~D O~I~UO!Jtlw~JU! .I~p J[tlq
-~~.IOJ:>{tld o~p J~~ o~~essny-a:>u~~tlAmo:> ;)SS!A\~~ ~pJ~A\ q:>rnptlG lq:>tlJq~~ .I~p
-OtlU!~nz ~unq~!z;){I O! (.ItlqJq:>tI.IJ~ Jsod x~) o;)s!~Jds[~potlq!;)Jd!~ O;)Pl;)A\ ;)P;)!ll:>s
-.I;)Jons~umJtlJssntl.IoJ:>{tld pon ~mQ.IJssI;)potlqo~ny :Otl (JO;)Joo:) 10J:>tld..) ~m
-Q.IJS1;)J~D l;)P sJ[t!q~äJoJ:>{tld S;)P mJ°d O! (ZJ1/Soy (AOH)-:>{;)UtlA-O![qO-l~q:>S:>{:>;)H
J;)p) zJtlsutlS~on.I!1I:>{.I3 J;)A!JtlW;)JltI U!;) q:>!S J~J;)!q O;)~;)~U!H "~onJ~d.I~fl U;)q:>s~
-!dm~ J~U!~ q:>op~fq:>!S Jq;)!ZJ°;) ;)PfJtlJny!~ U~ZO;).I;).IJ!pS!;)Jd.IOJ:>{tld UOA ~unoq:>;).I
-.I3 ~!G "~";)JSJtlp U;)~!q:>SJ;)JunsäumJmssny pon U~S!~Jd.IoJ:>{tlJ~!:>{.ItlJny O;)q:>s
-!NI.Z äonq;)!Z~H O~u!;)w~ä"tI J;)U!;) potlqutI q:>!S JU!1[ S;)!G 'Pl!A\ JmUl!Js~ ;)[!~JloA ~A!Jtlltldmo:>{ q:>rnp JJtlq:>SJl!A\s:>{[OA .I;)O!;) Jm:>{ß.IJSS[~Putlqu~uny ;)!P U~p ,~~s~q OL
(n~pow (SoH)-oosI~nWt!S-°!IqO-l~q:>S:>{:>;)H) ZJtlsuY-O;)uo!Jlodo.Id.IoJ:>{~d .I;)G
O~
ff
(LE6"S 'L860 u1!wdN:J"S uqor ,,"S:!!l} vI
-uno:> äuow~ ;}p1!l1 JO s.\\oy pu~ sw~~}1!d
P;}AJ;}Sqo äu!U!~Idx;} JO ;}Iq~d~;) ;IQ Plnoqs ~! }eq} S! ~! ';}p1!J1 11!UO!~1!W~1U! [
JO hlO~q~ ~ JO P;}PU1!W~P ;IQ f.I;}~1!W
-!1(iJ~1 PlfiO;) ~~q1 äu!q} ;}UO f.U1! S! ~l~q} JI"
IAO-a'lID 'lEIYH:)IW mlVN-aHg
UOA










:60 u1!wdyaH '(Z860 'uaäaYnzJ1!p uaYQ1!!.l1!A uaq:JS!.l}aWWAS t uaq:JS!MZ äunqa!zaqsuoj}1!yaJJo)l au!a wn 's}daz
a}1!}Jnsa~ aq:J!yuqy 9 -U°)l- ,,:l:JUt!!.l1!AOJ" sap äunJa}!aA\J3 U! (069 'S 'z86 0 jJJopJt!;)Q }apUaA\JaA .Y!.läag u;)sa!Q V
~6~)'yJOPJ1!;)Q aq;)!s ~ "(99-~960 ut!wdJqJ aqa!s uaäun}q:Jt!J}ag aq:JS!.l°}s!q J9d 'ut! slap
-ut!quagny sap uaq:Jt!SJn a!p JaQ9 uaäunq:JnsJa}Un 31(:JSJJOWaJ.I'II.I' Ja}SJa Sl1! ama}s OpJt!:J!~ t
"(686~) AOJ(!D 'n I!°Jg pun (686~) }Jaqa!s '(886~) Ja(qo)l '(L86~) sauof '(986~)
;)SO~ '(686~) sauof 'n SaA1!J uaqaä a!.loaq}uauoj}JodoJdJo}:J[t!d a!p Jaq9 :J[:J!IqJaqI) uau!3 Z
(t~60 ja!}uO:l'1 ;aI!:mö
lU:l:Jt!ydaJ podw! aAj}
()ut! yt!}Jdt!:J :Jj}sawoQ . Ul 'Jo:})[~AS!;}Jd U!~ d!~S ':}S! A!:}!sod u;}s!~JdSI;}PU~lI!;}.Id!~ ;}podX3-0n;}N J;}P .Io:})[;}A
UJ~p run JO:})[;}A -s:}m!SU;}:}uI-.Io:})[~d UJ;}P 'JO:})[;}A-S~Um:}1rIssn~.Io:})[~d W;}P U;}q;)S
O!W J UOA P;}A\ W!) -!MZ v(1:JUD!.lD4UlO;) ;}!p g~p 'JJ.IOp.I~O ~!~Z UO!S.I~A -.I;}mD ~!P Jn~ )};)!IqU!H wI
. ~podUJI "U~:}~.I:}nzJn~ U~Jo:})}~d u~U~PU~lIJOA dd~u)} J;}.IlI! ;}Jn;}:}iodwI-On;}N sI~ run
O!W J UOA P~A\ UJ!) U;}Jo:})}~d U~U;}PU~qJOA q;)!TlI;)!;}J J;}JlI! ;}.I.n;}podx3-o.]:};}N sI~ 'PU!S :}~!~U;}~ .I;}PU~l
;}podX3 "n!uq;)slI;)Jno W!" g~p ':}~IOJ sn~.l;}!H ":}S! A!:}~~;}U S;}PU~l s~p~r~Ums!;}IJo:})}~d .I;}P
Jo:})};}A-podx3-0n;}N UJ;}P run (:}.I;}!:})};}lJ;}.I S.I;}AU! p~~s~um:}~:}ssn~.Io:})}~d u~p J;}p)
U;}.Io:}){Rd run .I;}puJn .I;}I~ ;}S!~.Id.Io:})}~d-~!)}.I1rInv .I;}P .Io:})[;}A UJ;}P U;}lI;)S!N.z UO!:}~I
-;}.IJ°)J ;}lI;)~JU!;};}!p g~p ,~!;}Z;}~ J;} :}~1I UO!SJ;}A -ij~lI;}~.Io:})}~d ;}!P J.n~ )};)!lqU!H wI
'PU!S
~nm~ SUJ;}.IO;}lI.L -u!TlIO-.I~lI;)S)};);}H S;}P UO!SJ;}A -.I;}:}!}D ;}!P lI;)n~ sl~ -ij~lI;}~JO:})}~d
;}!P [1IOMOS "n!UlI;)SlI;)Jno W!" g~p 'U;}S;}!M;}q (Z86 0 JJ.I°p.I~;}O :}~1I U;}Wt{~uuV U;}A
-!:})[!.I:}S;}.I U;}J~:}!~M .I;}PO SlI;)!;}I~snV-S!~.Id.Io:})}~d S;)U!;} ;}Wt{~uuV ;}!P ;}UlIO SIl;}POW
"m;}:}S;}~J~p -J;}PU~l-JlI;}W/.I~:}!}D-JlI~W/U;}JO:}){Rd-JlI;}W U;}U!~UJ;}~I~ S;}U!;} U;}Wt{~~ wI
q xop~rnd s~ ;}!O '"P;}!I~JJO)}" U;}ZU;}J;}JJ!Ps!;}Jd~!:>fJ~mv :}!W An~~;}U PU!S
~podUJI run -:}.Iod ;}~!lI;)sJ;}:}uns~um:}~:}ssn~JO:})f~d 'U;}S!;}MJn~ ;}s!;}Jd;}!)}J~mv ;}~!JP;}!U A!:}~I;}J 'PU!S
[;}nuo;)f ;}:}lI;)nsJ;}:}un A!SU;}:}U! Jo:})f~JsuOn)}npoJd W;}S;}!P U! ;}!P 'J~:}!}D g~p 'p.I!M U;}J1I!}J nz~p 1l;}!ZU;}P
Jd.I;}q!} :}S.I;}nz ;}p.InM -U;}:} SJo:}){Rd S~U!;} :}oq;}~UV S;}lI;)!llI;)!;}J U!;} g~p 'U;}pJ~M P;}!:};}Jd.I;}:}U! PU;}lI~~u!t{~P
~ ;}q;)S!.l!dUJ;} ;}!O UU~)} ;}I!;}POA J~An~J~dUJo)} ;}!.IO;}lI.L J;}P ;}~RSSnv ;}!O "lI;)S!:}U;}P! U;}!;}S U;}U~q;)SP!M
-S)}IOA J;}P!~ ~!ZOIouq;);}.L ;}!P run Jm)}n.I:}sZU;}J;}J~.Id ~!p ~P;}!s!.l~:})}~.I~q;) U;}~U;}UJ
-s~um:}~:}ssn~Jo:})}~d U;}P U! ~P;}!lI;)SJ~:}u fl q;)Jnp ;}!)}J~mv U! U;}!;}S u~!W°uo)fQ !;}MZ
'U;}J~I)}J;} U;}P;}!t{;)sJ;}:}uns8unn~:}ssn~Jo:})}Ud u~ U~qI~!ds!~q q;)!S :}ggl ':}S! :}WUJ!:}s
-~ ;}I!;}POA ~A!:}~J~dUJo)} q;)Jnp I~PU~lIU;}gnV g~p ';}S~q:}odAH ~!O E"«r;L60 P~q;)
-Jog 'g"Z "[BA) U;}:}SO)J U~A!:}~J~dwo)} J~p SUJ~JO;}q.L U;}q;)S!ll~!pJ~;)rn s~p äunl)f;)!A\
!UU!S "UJ;}q;)!P:}!UlI;)S -:}u~J;}:}!;}A\ ~U!;} :}!W°s :}S! UJ~JO~lI.L-u!TqO-.I~q;)S)};)~H s~O 'sI~PU~lIU;}9.nV s~p ~unz
)..;J~q;)S)}:>~H s~p ~!S -~~U;}UJUJ~snzJ;}:}!}D J;}P run ~I!~POA .I~An~J~dwo)} J~:}snw UJ;}P U~lI;)s!MZäu~lIu~w
~:}U! A!:}~I~J U;}Jo:})}~d -umsnZ U~lI;)S!:}~UJ~~sAs U;}U!~ ~;}P~~q SI!~:}JOA U~A!:}~J~dUJo)} S;}P ~!.l°~q.L ~!O
U~SS!}UJ .I~~!}D ~p~n 'U;}.I~!S!I~!Zads s~mD S;}S;}!P uO!:})fnpoJd ~!P Jn~ q;)!S run U~.I;}n
~JJ!pS!~J~!:>fJ~mv -Jodx~ ~nD S~~!P s~ pJ!M OS '~Z~!S~ mD UJ;}U!~ U! ~1!~~JoAs!;}Jd ~A!:}~J~dwo)} pu~l
U!~ uu~A\ 'Jn})}n.I~SSI~pu~lIu~.nV ;}!P lI;)!;}{'2nz run SI;}PUt!lfU~.nV s~p ZU~~S!X3
Ul. .~d - ~d) (J) ~!p ~!W°s u~WUJ!:}s~ ~T!;}POAS!~.Id U~An~I;}J ~!O 'u~~q ~I!;}POAS!;}Jd U.I~mD u~q;)
-!TP~!t{;)sJ~:}un !~q J~pU~l ;}!P g~p 'U~m;}p~ U~!~Jd U;}An~I~J U;}P U! ~P~~;)SJ~:}ufl
I 'MZq) '0 = .Ul + Ul 'U;}ä;}!POA U~!~.IdA!:}~I~~ U;}P U! ~p~!t{;)S.I;}:}ufl (~g~I;}!)[.I~:}nv) I;}PU~H ;}uqo UO!:}~m
l.Id UJI.O"< Ul " .~d -!S J;}U!;} U! UU;}M ';}pu~:}snz :}WUJO)} U.I;}pugl !;}A\Z U~lI;)S!A\Z q:>sn~~sn~.I~:}!}D U!3
!Jos '.I;}UJUJ! ij!Z uu~p
l)}~A'}JodW!on~N .I~p r(W;}J~~lI.L uosl;}nUJ~S-U!IlIO-J~lI;)S)}:>;}H) ~uo!podo.IdJo:}){Rd J;}P ~!lO~q.L 'Z
AOJ(!D ya1!q:J!W pJt!UJ;)ß Z





i 19860 J:}2JJ:}qU!:},\\q:>S on f.J1!:}N J:}W:}J :}q:}!S "(v860 UOSSU:}AS pun '(v86~) u1!wd{:}H '(Z860 "u:}2J:}{nzJ1!p u:}{q1!!J1!j \ pU1!{po°M. "n }!1I1Q '(Z860 J:}!1l}3 UOA U:}}!~JY :}!P q:>n1! u:):J{:}jZJ:} :}~1!:J{fiS:}lI :}q:>!Tuqy 9 -no)! - ,,:}:>U1!!J1!AO;)" ~
; 0(1!986~) f.OJT!D on TTOJ9 '(v {:}~!d1!)! 'Z860 U1!UJJoN on }!X!Q '(0860 llJOPJ1!:}Q :}q:}!S ~
! -UBtIU:}{jny s:}p u:}q:>1!S ,
} 0(686~) f.OJT!
I :}SOll '(686~) S:}UOf on
j
! (E~6~) J:}!~UO;)'] ::}ll:}nö I. (uo!~!sodwo:> Lv6~ :}81!J:}A1! Jo) s~u:}w;):>1!{d:}J 1Jodw! :}Aj}
I -j}:}dwoo JO pUB S}jodx:} sn JO SJl!TTOP uoillJW J:}d S}u:}W:}Jjfib:}J JOqB{ pUB {lI~!dB:> :>j}S:}wOQ . tU '.Io~){aAS!~.Id u!a d \
! wap pan .IO}){~A -S:J1
I v8J 8J t'OOOLJ 6EE J60E ($-SnO!W J UOA ~.Iai\\. WI) ~!MZ -vi/:JUlJ!.llJl1tU°J ~
I ~}.IodWI .ua}a.I}nzJfi~ U: I J66E~ E~E'l8J 08LO~~'l ($-Sn O!W ~ UOA }.lai\\. W!) ua.Io~){~d uauapu~q"
, auodx3 ,,}}!uqosq:>.InQ W!" ~
IjO}){aA -}.IodX3-0~1~l'
(LP UOA uas!~.Id ua.I01~d pan .I~pU~'
I (ua.Iq~f-uut!W U!) nz $-Sn U!) -~.I.Io)l aq:>~Jula !p ~ I '1/)1 (']) 1!aq.xv ()I) ){:>O~SI1!1!d-e)l ° .
I : Q ! - o!}illg swa.Ioaq.L -U!P
I .uoxoPt!.It!d-j~!~UO~ s~Q :1 ~lli/qo..L a!p I1JOMOS ,,}~!uq:>sq
I -!~){!.I}~.IUa.Ia~?M.Ia
I o~l1a}sag.I~p -.Iapu~'1-.Iq:}W/.Ia}nf ! ~ anaqt!.L U! PU!S asAl~uV-Ja!}uoa'1 .Iap ass!uqa~.I3 ua}~uq:>!azaq xopt!.I~d sI~ a!Q
,
! "~wQ.I}s.Ia}n:ä}.IodWI pan -~.Iod apa!1{:>s.Ia}unsgUfi}}t!1
I -x3 u~q:>s!ut!){!.Iaw~ .Iap ua.Io~){t!jsuo!}){npo.Id u~ :JI~qaD uap ja!}uo~ a}q:>ns.Ia}un A!SUa~U! .IO~){~JSUO!1) ! asAI~uv-}nd~no-~nduI Jap ajI!H }!W "(E~6J)ja!~uo~ UOA }jn.xd.Iaqn }S.I~nz apJfiA\ -na} S.IO~){Rd S~U!~ }C
,
1 swa.Ioaq.L -uauo!}.Iodo.Id.IO}){~d U!lqO-.Iaq:>S){:>aH s~p zut!AaI~~ aq:>s!.I!dwa a!Q uu~){ al!a}.l°A .IaA!}~.I ,
! -S){IOA .Iap!aq a!:iJ%l !
I UOXOPR.I~d-ja!}uoa'1 WQ "E -s~un~}~}ssnR.Io}~d
! .ua.I~l){.Ia uapa!1{:>S.Ia
!
1 -aq aI!a}.I°A aA!~~.IRd'
! -.Iog .g.z "['ilA) ua}so~
I 9.}.Iau!awagn~.IaA auu!s "waq:>m~!uq:>s -~ua.Ia}!ai\\. ~u!a }!W°!
! -q:>.Inp" U! .Ia~snwslapuRH Jap ~Un.I~I){J3 SI~ waJoaq.L -u!l1JO-.Iaq:>s){:>aH s~p a!s -}asu~w~nZ.Ia~nD.
! SIR '~ufi}napag UOA waJosu! }s!~u~aI.Iaqn as~!Q "U~Z}nu A!SU~~U! A!}Rla.I ua.Io}){~d -wRsnz uaq:>s!~~W~~ t uau~pu~q.IOA q:>!I1J:>!a.I A!}RIaJ ~!P ,,~~!uq:>sq:>JnQ WI" q:>!IgI0j uassnw .I~~nD a}.I~!} "U:
! -.IodX3 ~.}.Ia!laJ.Io){ A!~!sod uagu~w}.lodWI uap }!W PU!S U~ZU~.I~.lJ!Ps!a.Ida!)[.IR~nv -.Iodx~ ~nD sasa!p sa
r U!~ uuai\\. ".Ifi}){n.I}SSj
I .0 :<: tU ° ."d - Da) (J) a!p }!WOS uaww!}saq
! -!IP~!1{:>s.I~}un !aq .Iap ! uuHp }q!:iJ.Ia u~gunq:>!~lgun uap!aq .I~p UO!}!PPV ~(tU - = .tU "MZq) '0 = .tU + tU .u~~a!I.IOA U~S!~JdA!}~
; '}um~Ja~ ~}){J~W.Ia}~D ~!P PU!S ~q:>!M.a~q:>!aIgsI~pu~IJ!~Jd wI 00 :<: zu . .~ -!S .I~U!~ U! uuaM 'apt
j ~O :<: zu . Dd 'p.I!M. u~gozag.IOA UO!~t!fi}!~!){.I~}nv J~p I~pmH wajos '.I~UIW! :Jl!:iJ uu~p
! 'pu~lsnv pan ~!)[.JR:JnV.It;lJ uaqa~s "." pan ,,~" 'Spu~{uI s~p .IO1){~A}.Iodw!0~}~N .I~p z(wa.Io~q.L uosI~m












~ 'S 'LS6 0 u~wd!\{:) '~r 1 'MZq or 1 rnu UOA ~U:I!z!y:lo:>{SUO!SI:lAUO)l U:lU!:I :l1:1U\{:>:lII:l \{:>Op"f (~96 1) U!U!:lI)l 11
~!1A\:l3 1!:I:>{3!~n:lpU!3 ,,'«SS-LS'S '[~60J:I~uO:l'1) s~!l~uno:>
I \{:>n~ S{~ 3!pIt;}A\3~1J 1:l\{~O AU~W Jo 1~\{~ U~\{1 '1:l31~{ U:l\{~ 1:l\{1~J' l:ln~UlS AI:lA!~~I~dwo:>:Iq 01 ~no surn1 "I:l:>{IOA\
'!P PU!S '~S! 3!1n:lpU!:I ~U:lI~A!nb:l" I:ld Alddns {~!d~:> u~:>!l:lWV :I\{1 '1s:lä3ns s:lrnäy p:I~snfp~un :I\{1 SU AIU!\{1
JqO\{:l310Al:l\{ (L960 SR :I:>!A\1 pR:lldS '(" ,) :I:IIq1 Aq p:l!ldrnnw:Iq 1SnWSI:l:>{10A\ U~:>!l:lUl\f JO I:lqwnu 1~~01 :I\{1 RU!\{ 1:lq~IRp ~q!ä S3 [1 (- , ') PIIOA\ :I\{~ Jo 1S:l1 :I\{1 pUR S:l1~1S P"}!U n :I\{1 Aq p:lSs:lssod 10q~1 pUR I~!d~:> JO S1unoUlR
1) uRwänJ)l 'n U~W :lA!1RI:l1 :I\{1 3u!JRdmo:> U! U:I\{j, 'IOqRI U3!:lIOJ Jo SIR:lA-URW :I:II\{1 'ARS '011U:lI~A!nb:l S! mq!l1S!p 1U:1WA\OpU:l 10q~1 u~:>!l:lWV JO 1~:lA-URW :lUO 'IR}!dR:> Jo A1!1tIlmb U;}A!3 R \{1!/t\ UO!1RtI!qWO:> AU~ U! ,.. ," 01
JRJ" l:lp:lSAIRUV rnz n 'u!:lW;}3,,~ zu~S (;> 'q '~OS60
21!S pun;}~u~!lRA1:>{npoId :ln:lu InJ (PS60 !lpno\{:) 'n J:lq:>:llg ~u:I:>rnos:I'd :I\{:>!II~~RU Iill
([961) ){:lU~A pan (9~60 qR!a ~U:l1!11!SU;}1U!l°1:>{~d UOA 3uru\{:I:>{wn I~J (VS61) u~wlI!H 'n
}{~d U;}P Jn~ lm){nl~S l:lqS!d pan (9L6 0 {:I~!:lj, '(ZL60 äURSj, 'n äun:lA '(OL6 t) 1odl!\{d '([96 0 S~\{U!W 'g 'Z :I\{:I!S 6
Si;}A\ 'Juo'Jq.L -U'Juoq 'ptIR{\{:>s~n:la :>{Hqnd:lls:lpung ~ " .' :I!P I!lJ (LL6 I) 1:l~IOM pan '(9L6 I) W:l~S '([961) dUlR){SO'd pan U:l!PUI InJ (Z96 1) fRA\pRI~\{g
~}{nJ~s~'J~no 'J!G PU!S ~~pRUl1)I I~J (1961) {\{RN\. ~){!{qnd:l'd :I\{:>S!1~I:>{OW:la :I\{:>s~n;)Q :I!P Iill (196I)dm~){so'd
[l~~ny Jn~ tl'J!S~q U'Jl 'n 1:ldlo~S ~u~d~f I~J (6~61) ~rnw!11:>I 'n 010W:l1~j, :I\{:I!S 'U:lpIOA\ 11\{~J:l3\{:>rnp U:I!PUI
'Jnt)}nJtSl'JtnO ;)!G run RpRiI~)l 'PU~I\{:>s1n:la :>{Hqnd:lls:lpung :I!P '~dRf InJ PU!S u:l3Un\{:>nsl:l~Un :I\{:>HU\{Y S
S~I;)änz U;}lOt:}J~Jsuoq '(PS61) I:lW~:I'1 run (PS61) lPOplR:la '(~L61) W:l1S PU!S smn1~a U:lI:ln:lU 1:I:>{!1J~S){:>Hq
r\ SS 'J u~ ;) n' -I:lqJ) :lI:l1!:lN\. 'U:lPUY nz (J pp 'S '696 I) u~wd!q:) pun (-lJIZ'S '1796 I) !1~A\2R\{g U! PU!S t~ I P qu 9 Y J:ll1uo;}'J UOA 11:lqIV :llp q:>rnp }sQ{:läSnR ':l11~q:la U:I\{:>qSunIdsIrt Inz 1:I:>{I1I~S){:>Y[ql:lqJ) L
u'Jtu!l°t~d U;}q~!A\Z '" " , .
't}{~d !;)A\Z t!W 10A;)!A\
~qu'J'Jny s'Jp lm)}nJ~S 'sn~l;)q 'g'z U;)pu~J ;}!S 1P86 0 U;)SXJ~w pun UOtJHJ UOA ;)!pms ;}!p tS! UOXOPß1~d
lJ:)!S ~9~I ~A\ l~y -J;)!~uo'J'} wnz U;)!pms l;)U;)P;}!lJ~Sl;)A t!;):}JB"!tn;)pu!3-tlJ~!N ;}!P J1;!J ~J~lJI;}!ds!;}g
:lJ10A lJ:)!IlJ:)!'Jl A!t~I;}l .'J~:}J lJ~!;){'2 SW;)lO'JlJ.L -SaH
ep 'U;)Pl;)A\ U'JlJ:)!Iä;)ä S'Jp äanä!t~~s'Jg l'JU!;) SßA\ 'PU!s t;)~~~ts;)äsn~ lJ~!IlJ~!'Jl 'JS!;)1I\SlJ:)!;}IB"1'JA t!~lY t!W
~tS~ :U;)tlOA\tuß~ nz YSil ;}!P 'U;)~!'JlJU!;}Pl~pUßtS U! U;)ss;)w'Jä 'gßp os '1 ytS! t!~lY ;)lJ:>S!pu~Isnß sIß l;}A
u'J~UIq"\1J~ ;)!P J1;!d -9){npOld IßtU!'Jlp t!;)qJV Sil gßp 'O1;}tl;)!tU;)wnB"lß (y L8 'S '~~6 0 ~sqI;)S J~!tUO;}'l
l.U~l 6'U'JllJnJnZ:}J:)"\1Jnz u'JUIqßuuY-U!IlJO-l;}lJ:)s:}J:>'JH l~q~Sy!Z:>ds
{lJ~ssnß S;}ZtßSUY-U'JU t!;}){'3!SS~Inzuil ;)!P Jntl UOXOP~lßd Stlp 'u'J!pms u'JtlJ~nSl'JA 'J~!'JS U;)l'JpUß .I'Jp Jny
UtlW 'JtlloS l'JpO 'sI'JP 8°U;}JnldJ~n nz lJ~s!l!dw'J l'JpU~'ll'Jl'JpU~ U'JtßG l'Jp pußqu~ W'J1O'Jq.L
'Jf U! s'J!P tl;}!Z!IdwI -uHtJO-l'JlJ~s:}J:>'JH 'JlJ:)~JU!'J Stlp 'u'JB"UnB"U'JltSUY 'JI'J:}!;}A\ U;}tB"IOJ1'J St!'JS1'JU!3
Zy'U;}uuQ:}J U'Jl I. :«~61oS 'L86J) °JIOpußO.(J9.S '(Z86J) Wßq'iiuI on
w'JU!'J nz os pun UJ'Jp out!:>IV °g °Z "IäA) U'Jpl'JA\ ~IOJ1:)i\.l'J~!'JA\ q:)OU lmßl:)t!'ll;}P U! :)!P 'u:)Zt~ußs2unq~s
)pußq:)ä IßUO!t~Ul'J~U! -lOd U'JU'Jp:)!q~Sl'JA !;)A\Z nz u:)lJ~mu:)s:)A\ tU! 'JtlqnJ UOXOPß1ßd J:)!tuo:)'l StlG
[;}lo~:}Jßd g~p '«W6J) "Jll~lep u°!tßN
[OdOldJO~:}Jßd W:)G ) ;}q:)!;}lJ1!t!dß:}J A!~ßI;}l ;}U!;} q~!'JI'Bl:)A. u:)Ißu09ßUJ:)tU! W! YSil :)!P g~p 'tq~!suy U;}t
J) l'JW~'l pun (P86 J) -I!;}t;}ä U!:)w:)'BII~ SIßW~P l:)P pun W;}lO;}q.L -U!IqO-l;}q~s:}J:>'JH w:)p leqU!'Jq~s q~~lds
pu~H U;}IßUO!~~Ul;}~U! -l'Jp!A\ S!Uq;}'B13 S;}S;}!G 'U;}tl'J!~lodx;} :)!S SI~ 'J:}:}Jnpold ;}l:)A!SU'J~uHßt!de:}J q~ßu~p
L'JU ~!W q~s!l!dw:) pun U;}tl;}!~lOdw! YSil:)!P~s'Jtl;}A\. u:)q~!:)Iä s:)p ;}~lodx3 ;}!P sItI U;}'B!tQu~ 'BunII:)~Sl:)H
;n U;}P U! W;}IIß 1°A. l;uq! nz t!:)qU!:)S~!'JqlY old Iß~!dß)l U~ 'BUßJUIil U:)J'JqQq % O~ wn u:)U!:) YSill:)P
l;}tnS~lodwI-ZU;}.Iln}{uo)l ;}!P g'ep '~'J:}n:)p~ 'ußw :)tq~tlp os 'S:)!G o«olJ96 oS '886J)
'9t11~dwo)l 'p l'Jlqo)l '(yP61"S 'l86J) °JloputlO '(t~~"S 'ZL6J) ~l'Jq~lOg c°{'2A) 'Jtgnw U:)Pl:)A\
~Z:};}S'J'BU!'J UJ;)tnStlodX3 u:)P !~ 'J!P '~!~lY l~P % ~6 lnu uO!t:}Jnpold 1;}.IlJ! nz l:)tnS
-~lodwI-zu:)llnJ{UO)l;}!p U~9QU~ u:)'B'Jä~G °tl:)A\ U'Jq~!:){'2 W! 1:)tnStlodx3 'J!P SI~
u;}~ä!iQu;}q 'BUnII'JtSl'JH JnZ Iß~!dß)lllJ'JW % JZ (U'Jpl'JA\ ~II:)~8:)äl:)q YSil u:)p U! q:)nß
\\Jn~ t!:)){'3!tffiO YSil :)!P 'l;}~nS~lOdwI U'J'B!U;}f'J!p pun 1'JtnätlodX3 ;}!P PU!S S;}!p) l;}tnStlodWI -:ZU:)lJn:}J
'lo:)q.L-SOH s~p gep -U°)l;}!P gtlp 'SJ;}!tUO'J'} 2unq~nsl;)~Uil ;)q~S!l!dw;):)!p tq!'Bl;) LP6J llJßf sßp J1;!d





. "(8).S 'L860 ul1wd!ltJ .)Z-J .h\Zq OZ-~ Jnu UOI
J:lW:lj :lt{:I!S "(u:lZU:I,I:lj~ld :lt{:>s9:1q1owot{ ~t{:>s9U:lp! :8 .z) U~1S!~pt{~A\~ä 1!~:J{ä9n~pU!3 ~!P ;I!P '}j:lpJOj u~ä~u!paa ~pu:lt{ooJdS1U~ 1t{:>!U Ul1W ~äUl1{OS 't{:>s{l!j q:>nl1 s{l! ä!pJ~A\ä11Jj J~t{10 AUl1Ul jO 11?t{1 ul1t{1
{t{OA\OS Z~11SUY J~p ~SfJ:lt{I?Q .ä!1n~pu!:l1t{:>!U ~S!;}JdJo~:J{l?j~!:J{J111ny ~!P PU!S '1S! ä!~n:lpu!~ 1U~{I?A!nb;l" l:ld A(ddns
1q:>!U U~u!:lw:läIII? W! ~t{:>!A\:lät{:>!~{D :lA9!100UlO:J{ Sl?p 11p :~plnA\ u:lqot{:läJOAl;lt{ (L96~) SI?:I:>!A\1 p\?:lldS .(.. -) :I~
I?Pl1uI UOA S:I ~!A\ '"UO!1!UY;lp8!:lld" J:lp 1!Ul W:I{qOJd s:lt{:>sjäol U? snl1U!t{ l:lq~Jl?p 1qjä s3 fJ (". -) ppOA\ ~t{1jO 1S~J ~t{
.(88-E8 .S'886~) l~{qO)J '()~-E~.S ')86~) ul?Uläru)J 'n UI?W ~A!1I?{~J :lt{1 äu!ll?dUlO:>
-d{~H '(Z86~) Ul?WJoN 'n 1!X!Q '(6~-)~.S 't96~) SjAl?l.l ~t{:I!S "SUO!1nq!l1S!p 1U~UlA\OpU~ Joql?{ uro!l:lwy jO Jl1;1A-
uo!1l?Z!ltmb;l :I:>!ld J~1:>11j jO s1as" . h\Zq "SUOjä~l U0911Z!ltmb;l :I:>!ld lO~:>I?j" l~p ~SA{I?UY mz Z ~
! Z1!S pun ;»)Ul1!lI?A1)(npO;
i (E%~) :J{;)UI?A pun (9)6~
I .~;J!J~u~UO)} SI;Jpu~qu;Jgnv S;Jp ~1~q;JäJo~)}~d U;Jp Jn~ Jn~)}nJ~s l;)t{S!d pun (9L~O {:l1?l
-J;J~nn J;Jp;Jll;J~su~q:>ls U~W UU;J/t\ 'Jn~ ~q:>lU W;JlqOJdS;JS;Jlp ~Sl;J/t\ ;JUO;Jq.L -U;JUOl~ ..v.. . ... :llpJnj(LL6~)l;)1{0M.pUi
-JOdoJdJO~)}~d ;J!G ft.J~qWW!~s;JQ ~q:>!U q:>S!~;JJO;Jq~ ~q!;Jlq Jn~)}nJ~sJ;J~~D ;J!G .pU!S ~Rpl?~t!)J J~j (~96~) rIIl?,
J~ql;JU!UU;J wn~)} q:>op;Jf q:>s!J!dw;J ;J!P 'U;JSS!U~mqJ;JAs!;JJd;J!)}J~~nv Jn~ ~J;J!S~q U;JJ .n JOO{01S ~u11dl?f J~j (t
-O~)}~d J;J!;J/t\Z pun J;J~~D J;JJ;JJq;JW n~d W!sl;Jpu~qu;Jgnv S;Jp Jn~){nJ~sJ;J~~D ;J!G pun I?pl?iIl?)J 'PUI?{t{:>S1n;
l,U;JpJ;J/t\ U;JSS~I;Jänz u:uo~){~JSUO!~ .(t86J) l~UlI?:ll pun (~
--vnpoJd1;J/t\Z SI~ m;JWq:>n~ UU;J/t\ 'u;JJ;JTTnlli.lOT ~dn~qJ;Jqn Jn~-vnJ~ssl;JPu~qu~V -l:lq1) ;)J:l1!:lM. .U;)puy n
'I . -"1 :1 J .. 'I -U" j~Quo~l UOA 11:1qJY ;)tJ: I;JW J;JQ~ ;Jä~ssnv ;JpU;JJ;J!S~q U;JUO!~odOJdJO~){~d pun U;J~m!SU;J~u!J°~)}~d U;Jq:>s!/t\Z ".
q:>!;J{'BJ;JA W;Jp Jfi~ ;JU!;J q:>!S ~9~1 ;J!/t\ puOl,U;JpJ;J/t\ ~än;JZJ;J U;JJO~)}~d !;J/t\Z~!W JOA ;J!/t\
q:>~u J;JQ~ '~I;Jpu~q;Jä J;J~~D !;J/t\Z sl~ Jq;JW UU;J/t\ 'u;Jä~s SI~pu~qu;Jgnv S;Jp Jn~){nJ~s 'Sn~J;Jq 'g'z U;Jpu~J ;J'
-J~~D J;Jp q:>!lä~;JQ z~~SUV-U;Juo!~OdoJdJo~)}~d W;Jp sn~ q:>!S ~9~1 s~/t\ J;JqV -J;J!~UO;J'l wnz u;J!pn:
'~nD ;JJ;JpU~ s~p sl~ }Z:Jnu J;JA!SU;J~U! JO~)}~d U;JU;JpU~qJOA q:>!lq:>!;JJ A!~~I;JJ
~JOp U;Jp S;Jq:>I;JA\ '~;J~odX;J O~~;JU ~nD S;JU;Jf pu~'l S;Jp;Jf g~p 'U;JpJ;J/t\ U;Jq:>!lä;J~ S;Jp äunä!~~~S~ J;JU!~
-sn~ 1{:>Jnp~p mu U;JuuQ){ U;JUO!~~I;JJS~!;Jqddlm){JO~){1!d ;JpU;J1{;J~s;JQ :U;J~o/t\~U~;Jq nz VSO ;J!P 'U;J~!;Jl{U!;JpJ
~q:>!;Jl ;Jä~Jd ;JS;J!P ~S! ;Jn;JpOw-U;JJO~)}~d W;J~~D W;Jpuy'l Z U;J~wq~;Jq;J!P Jt}d -!~){npoJd I~W!;JJP ~!;J(
l,U;JJ
-;J!J~u;JZUO){ SI;Jpu~qu;Jgnv S;Jp ~1~q;JäJo~){~d U;Jp Jn~ q:>!19;J!lq:>ssn~ s;JZ}~suV-U;JU ~!;J)}ä!SSYlnzuO ;J!P Jm
-o!~odoJdJO~){~d S;Jp äunpU;J/t\UV u;Jq:>S!J!dW;J ;JU!;J !;Jq q:>!S U~W ;J~nOS J;JpO 'SI;JP s'U;JJf!JdJ;Jql
-~qu;Jgnv S;Jp Jn~)}nJ~sJ;J~~D ;Jä!~n;Jpu~ ;JU!:) q:>n~ n~d w:)~f U! S;J!P ~:)!Z!ldWJ -U!lqO-J:)q:>S)}:>:)H :)1{
tt'U:)UUQ)} U:)J
-q~J u:)uo!1~I:)JS~!:)qdd~UJIJo~){~d u:)pU;Jq;J~s;JQ J:)p q:>!:)läsnv w:)U!:) nz os pun w:)p o~IV °g 'Z .('BA) u:)p;
-u~/t\ l~u°!1~w~U! u:)äun~s!:)PO~){~d u:)U;J~~q~u:) w:)~~D U:)~{;Jpu~q:)ä l~u°!1~w:)~U! -JO d u:)U;Jp:)~:>SJ:)A !;
u:)pU! :)!P 1{:>Jnp J~ql;J~~!W q:>n~ w:)puos '~){:)J!P mu ~q:>!U U;JJO~){~d g~p '«t961:)
s!A~J.L '(8961:) ){:)u~A) ;JpunJänz ~PI :)!P t:3:)n ~~SUv-U;Juo!~JodoJdJo~){~d w:)G ;Jq:>!:)JI~~!d~)} A!1~I:)J .
18861:) J;JlqO)l U! q:>!S ~:)puy äunq:>SJod J:)p pu~~S J:)G 1v861:) J:)W~;J'l pun (v861:) -1!;J~:)ä u!:)W;Jän~ SI~W
u~wdl;JH Q;JQ:)ä ){:>!}qJ;JQJ) u:)~nä U:)U!3 .}Z:J;JSJ:)pu~u!;Jsn~ sl:)pu~H u:)I~UO!~~UJ;J~U! -J:)P!/t\ s!uq:)äJ3 S:)S:)!
S;Jp :)!J°;Jq.L -u:)uo!1JodoJdJo~){~d J:)p U! u:)äunP1:>!/t\~u3 u:)J:)n;JU ~!W q:>s!J!dw:) pun u:)~J:)!1Jodw! VSO :)!J:
q:>s!1:)Jo:)q:l1{:>!S :)!P 'm~~J:)~!'l :)pu:)sq:>~/t\ q:>S~J ;JU!:) S:) ~q!ä VSO u:)p U! W;Jn~ JOA J:)Iq! nz ~!;JqU!;JS~!;)QJ'
J;J~ ~JodWI -ZU;Jlln)}l




.pu~I~U3 pun ~!U:))l 'I:)~JSI J~J ~q:>!U u:)ä;J~~p '~s!:)/t\Jn~ 1!:)Jä!1I~D VSO :)!P 'J:)1~podWJ u:)ä!
pun 'pu~l~sn:)N '~Jo)l 'u~d~f 'pu~PI 'U:)!I~J1Snv Jm W:)Jo:)q.L -SaH s~p g~p -UO)l :)!P gRp 'sJ:)!1uo;









°U;)uq;);)j~ ;)S "(L86 I) uBmd!q:) pun
:nd u~p (x}/uO!}:Jfund '(986 I) O.I'BS '( J 86 J) °)f}}!q;)S '(8L6 I) UB!jBA '(vL6 J) U;)PPBd;)W on pUOW11!a '(t96 I) B'\\1!Zß
s}j;)'\\!;)}}!W S;lp ;)J!!H u;)q~ä ;)!~!ds!";lqsäunpu;)'\\uv;)ä!u!;) pun Z}BSUBS}!1}!!Bna U;)P j";lqn )f;)!!qj";lqo u:)}nä U;)U!3 vJ
')f[("}/ - (q1f] = (~)f
;)U!;) SU;)}S;)pu!W S;)
!!P }SI :Z}BS}j;)'\\!;)}}!W ~ J
.A -,,*M = (A 'p*d)9
!:j1:>M1EIE){S :>!P JfiY 'MZq .A. "fit 5" (.A '"d)9 (~)
.d)'!t) . (.A - A) (6) 'u:>lI:>:jSjnE äunq:>!Z:>8: :>pu:>äIOj q:>!S :j9~I (')9 1nd
p1!J\\ (8) u:>äu:>wsäun:j " ,M-(., J\r\ " . ". - ." p*U}i:J
a l:>p sny .("d}'!t = "fit -MZq A . "fit = (A ."d}9 (t)
lB:jny U! 10:j){:>AS!:>ld
1Eq1:>!:j1:>AUI :>1I:>:jS1:>:j u:>!W°UO){O :>p!:>q 1nj :jJ:>!ZHdW! SEQ Q s:> 'u:>Wwou:>äuy ..
":IjdnU){l:>A M
1 11!ql:>:j:j1wun :jS1«.)_1 '[f A fd"< (M)p IA . M] = (" 'd)9 (0 . .!- " U11U ~OS sEQ":I:>:jS!:>I.Jt}!1M:>:a .
:tSQ'l :>!P :jS! SäU!P1:>lIY :Y1U:>1I:>JS1EP :>qEäjnESäuw:>!W!u!W SIE (uo!J){npo1dI:>ddn)l UOA gnI1J:>ssny
un U :j!W u:>äunq:>!:>ID !:>q pun) :>ä!11:j1:>U:>IE){S l:>~UE:jSUO){ lIEd u:>p 1m q:>!S :j9!1I (')9 u°!:l){unjSQI13 :>!Q
'!P l!M u:>1I:>:jS1:>'Jufl 'U:>1I:>'JS1EP 10'J){:>Asäum'JB:jSSn~10'J){Ed u:>p 'MZq 10:j){:>AS!:>ld:>!){J~'Jny u:>p *"
pun ".d!:>qOM 'pu~Isny s~p 1nj u:>:aunq;'~jU!:>J:>A :>!P u:>'JI:>ä oI~uy :gnw u:>'JI:>ä (A
fd = (M)p (,0 '"d}9"< (A 'd)9 g~p os 'U!:>S 'JlInj1:>"n "< n I:>pU~1:I!:>ld~:>q gnw UO!'J~'JU:>wnä1V (;):>u:> " -l:>j:>ld P:>IE;)A:>1)-"U;)ZU;)J:>j!11d :>'J1~qu:>lJ°:>ä" 1:}ppuroäJny 'U;)1I:>'JS1~p 10'J){:>Asäum
SO){){:>mS-S!:>ld :>!P 'JS! -'JE'JssnE10'J){Ed u:>p . MZq 10'J){:>AS!:>ld:>!:>I1E'Jny u:>p A pun "d !:>qOM '(A 'pd)9 = "n nz
lU:>1\\ .~'J:>s:>ä ~unq:>!Z ' (A '"d)g = ("d)(l . "n puEIuI SEp 1nj ;)S!:>MSl:>!dS!:>q ~(:>!){11!:jny !:>q) u:>~unäu!p:>qS'Jq:>!M
I:>P1:>M U:>l:>'J~:>M wI-:>~q;'!:>lD :>!P q:>!S u:>q:>~jU~l:>A U:>WqEUUY u:>s:>!P 'J!W 'UUE){ U:>p1:>A\ u:>q:>!1q:>s:>ä
'J!W ~:>!I:>110){ A!'J~~:>U
:!:>ldJO:j){Ej:>!){J~'Jny ~ = (".d)(l = ("d)(l (z;)
- "fit) . (.A - A) (8) g~p 'u:>Iq!1M nz :j1E1:>p sn~:>A!llS!~ld '~jEqI!:>~oA 'JS! s3 'U:>P1:>M 'JI1J!1A\:>~ l:>~nä
-:>l!ro:>wnN :>~~q:>!I:)q u:>uuQ){ u:>!W°UO){Q :>P!:>q 1nj ~(d)(l' n = (n 'd)g sI~ u:>q~.Jt}:>s
}}lE:jny U! U;)ZU:>l:).IJ!P q:>!S 'J9!11 U:>lm){W'JSZU:)1:)j!11d :)q:>S!:l:>q'J°woq ;rnJ uo!'J){Unju:)qE~sny ~~Q :(U:>q:)~l:)
: ~unq:)!Z:>g u:)tq:>ns:)~ U:)WlJEUUY 'ä.o sn~ q:>~s :)!p) u:)gunq:>~jU!:>l~A ~pu:>~IOj 1!Jt\ U~.IJ~l'J .U~II~'J~nzJ~P
1;lgn!11~p u°!:l!PPY U;)zu~l:>.IJ!PS!:>ld:>~){lE'Jny pun :j!~){q:)~Iq:>!~.lJo'J){Ed u~q:>s!A\Z u~äunq~!z~8:~!P wo
'u~'J){und u~q:>!lp:>!q:>Sl~'Jun u~ 'J:>'J1~A\~~sn~ säuW1~1I~ "JS!
i)9 =.A . ".M (L) :>qI;)S~~P U~:jjEq:>S~l!Jt\S){IOA l:)p~:)q (A 'd) 9 (uo!:l){UnjsQI13 l:)PO) u°!:l)}unjsu:)wwo){
-U!3 :)!P OEP "JS! ~UW~~IOd :>~Q .q:>S!'J:)q'Jowoq pUD q:>s!'JU:)P~ U:)!:)S U~ZU~1~j!11du:>'J
«~) pun (t) -U:>UInSU°)l:)W ~U:)änj1:)A :)!:ß%uq:>:>J. :>qI:)S:>!P l:>qn u:)lIos u:>'Jj~q:>S~!A\S){IOA :)P!:>g
'!s'J~l~oI~u~zu~D :'Jq:>!:)l1:) u~W1JEuuy :>pu~~IOj q:>mp m'J~l:>'J!'ll:)p U! p1!Jt\ S~!Q i(q986~) Ao.lJ!D
'n 11°18: UE ~unuq~IUY U!) u:;>g:>!I1J:>ssnE :>!){JB:jny!:>q U~ZU:>l:>.lJWS!~Jd UOAU~q:>~Sl fl
.d)9 = .A " "fit (9) ~~!:I1E1~p :>~p 'U~.lJ01'J:>~ u~WlJ~uuy U:>p1:>A\ 'u:)~um'J~'JssnE10:j){Ed U! ~P~!1J:>sl:>'Jufl
:>q:)~Qw sI~ u~uuQ){ UI:>ä~~dS1~P!J\\ u:>~oIouq:>~J. J~pO u~zu~l:>j~Jd 'snE~A!llsu~W
p 'J!W ~lOj snE1EQ -w°){U!3 U! ~P:>!1J:>Sl:>'JUO l:>q:> u~s!~ld:>!){lE'Jny U~A!:IEI~lU~p u~ :>P~!1J:>S.l:>'Jufl EQ
AO.I(!D !;)Bq;)JW P.lBW;)g 9
/,
°u~uq:l;}J~ ~S
-!~A\s8unJ~q~u "q" ~II~}S U~ll11qq;)l1U~q ,,11" J~Uf~ Ul1 (q}!ll~A\Suo!}){und u~p (x}!uo!}){und
J~Uf~ (v}!ll~A\SuOf~){Und U~}UUl1){aq ~uf~ Snl1 °a °Z Ul1W UUt!){ ~t!sllaA\I~~~fW s~p ~JIfH
}fW 01> a > 0 ~!W [(11- q)a + V] j(v - q) + (11)! = (q}!OA\Zq (11- q)j[(I1)! - (q)/J = (i)/
}~ ~fP Jlli 'PJfA\ }uut!ua8 ll~A\I~~~!W ~W ']q '11[3i Iql1Z ~uf~ sua}s~pu!W s~
~q~ UU1!p '.It!qJ~!ZuaJ~.lJfP]q 'v[ U! pun 8!}~}s [q 'V] U!(x}!uo!}){und afp ~sl :Z}t!Sll~A\I~}~!W )1
-au s1ZJus~JaA\I~~~!W J~p q:>!S ~9~1 (d)~(*/\ -/\) a09:J{und ~ä!:)J~A\JUlu:J{s ~!P]nY
(6)
PJ!A\ (8) u~äu~wsäun~
-~U1ssny pun u~S!~JdJo~:J{ud u~q:>s!A\Z UO!~UI~JJo)l u~A!~uä~u J~p sny i,,~ = pM
:~IOj !d = (pM)fJ snt! °q °p 'U~pJ~A\ ~:J{:>~p~äsnu "d ~!:J{Ju~ny U! JO~:J{~As!~Jd
-J~~~D u~p q:>mp (,0 uuu:J{ os 'u09:J{unJU~~so:J{:J{:>~~S J~p ~!~:J{JuqJ~!~J~AUI u~II~~SJ~~
-un J!A\ °q °p ']nu u~äunJq~:>{tnns~m!SU~10~0~:J{ud ~u!~:J{ U~1~J~ s~ 'u~wwoo~äuy
0~jd9o:J{J~A
U~1~1!SO~10~0~:J{t!d J~p sa~äuJq:>swfl S~U!~ w~IqOJd w~p 1!W Juql~~~!wun ~S! «o)p
o09:J{unju~~so:J{:J{:>9~S .I~p) w~lqoJds~!~:J{JuqJ~!P~AUI ~~uouu~äos suQ °1~~S!~IJq~A\~ä
o~po~1swfl ~[lu .I~~un ~q:>!U u~wquuuy ~J~1!~A\ ~uqo 1!~:J{JuqsQ'1 ~!p ~S! säu!pJ~[lY :?1u~[la~sJt!1=
°U~S~JdJ~~9D u~Juut!Jf"Jqun u pan U~S!~JdJ01:J{Ud U~1uuu:J{"Jqun u ~!W u~äonq:>!~ID !~q pun) ~ä!!Jp~U~1
u S~!P PU!S os 'U~JO}JfUd pun OJ~19D UOA lquzuy ~q:>!~lä ~!P J!A\ u~[l~JSJ~1Ufl °U~II~}sJUPJC
pun ~*d !~OA\ 'pUt
rA fd = (M)fJ (,0 '"d).9< (/\ 'd).9 gup
-J~j;JJd p~I~A~J)-,,1
'11I~jJ~ r ~lIu Jm äunq~!Z~H-u~~sOJf:J{:>mS-S!:)Jd ~!P 1S! -~u}ssnuJo~:J{ud U~{ os 'u~[l~}SJ~q J~~OO ~[lu U~1juq:>S}J!MsJfloA U~~~}q:>UJ}"Jq ~!P uu~N\ O~z}~s~ä äunq~1Z (/\ ' "d)E = (~d)3' 0 rI'
-;){{ U! U~!~.IdJ~}~~!){J1l1ny nz ;)s!~JdJo~JfUj~!:J{.IU1ny uuup U~pJ~A\ U~J~~!~A\ wI 0 -~äq:>!~ID ~!P q:>!S
°o~äu~wsäumJu~ssnUJO}Jfud o~p U! U~P~!q:>SJ~~Ufl }!W 1J~!I~JJoJf A!}uä~u
S}~~S ([lud-U~JO}JfudZ "< N W!) PU!S (~.M # M) u~zq~J~.IJ!PS!~JdJO}JfUj~!JfJuJny
0> (,,*M - pM) . (*/\ -/\) (8) gup '~lq!!A\ r
-~J!UJ~wnN ~ä!q~n
:~!){JU1ny U! U~ZU~J~.IJ!P lI:>!S J9~1 o~Jn~:J{nJ1
-S!~JdJO}:J{Ud pun U~~!q:>SJ~}onsäum1U}SSnuJ01:J{ud o~q:>s!/t\Z äonq~!Z~H u~1q:>ns~ä u~wquuuy 'ä'o sr
Jnz äonUJJojwfl J~U!~ q:>uu pqm (L) pan (9) OOA u~pua u~J~gn!! J~p OO!}!Ppy O~ZU~J~.IJ!PS!~Jd~!){
0./\ . ,/tt > (*/\ '.d).9 > (*/\ ',,*d).9 = */\ o".M (L) ~qI~S~!P O~~juq:>SP
-U!a ~!P gup '}S! är
«~) pan (17) -u~wnsoo)l ~!P ~u~
pan (/\ '"d}.9 > (/\ '~*d}.9 ~!W) u~[l~~sjnu äonq~!Z~H ~po~äIOj q:>!S }9~I äoluOU zuuD :}q:>!~.I.I~ o~wquoo
'n [lOJH on äunoq~
0.1. . ,/tt > (./\ ',,*d).9 -'- (.1. '"d).9 = ./\ 0 pM (9) ~ä!puJ~p ~!P 'o~.IJ(
~q:>.I(äQw sIu O~}Ot
(~) pun (t) ~!W 'A\Zq (/\ '"d).9"< (/\ 'd}.9 äunq~!Z~H J~p }!W ~IOj snuJuQ -wo:J{U!a O! ~p~~~
L I~put!H Jalt!uo!}t!w~}U! pun ~111q~8Jo}){t!d
.pU!S :J{lt/lnt/ pu~q~äl!aM (lUlJ!q:>s
-~äqt/ q:>S!l!IOd q:>ou) ~!P 'U~!Ul!qIV pun RUlJng~!1\\ lapU~'1 U~II~lS u~wq~usnv aq:>näQW 9J
':lIIa:lsJ1!p SapU1!I:l.Iodxa sap JO:l){aAS!aJWO:l){1!d uap ,,'" !aqOA\
(P861) u1!mdIaH) q:>!1 '[(,,'"["v "". '(,,'"[xv '(,,'"[IV] = (,,'"[V (,lI)
JOUO){Q uap U;)q:>s!MZ
;zuaJaj~Jd aq:>!Ipa!q:>s :l.Ia!uyap
IJo:l){t:d uapuaq:>sJJaq :lS! (,,'"[v .uapJaA\ :la:lJaMaq saput:I:l.Iodxa sap a~oIouq:Jal Jap:l!tU a:lJodmI a~p ~aqOM
l!q A!:l1!IaJ pu1!Isny m! .
rasa!p q:>t:u UapJaM Sa 1f 'f A ~,.L(,,'"[vi = 1,aW (JI)
Jq uazuaJawps!aJWO:l
läun aq:>1!Mq:>s a!G q:>Jnp uaqaäaä UU1!p
:lS! a:lJodmI Jap ij1!qaäJo:l){t:d JaG '1f pu1!'l map snt: f :lj1!q:>S:lJ!MS){IOA Jap a:j){npoJd
"W.(,,'"-rM) (91) ua:I.Ia!:l.Iodm! Jap Jo:l){aA Jap 1'W !as :«q9860 AOJI!O on IIOJ9 pun (P860 U1!m
-dIaH ut: äunuqayuy U!) uaua:lsJ1!p :läIOj a!M uaqaä.IoA sasa!p q:J!S }9~I q:>S!:laJoaql
}q~Ja
~J)nzuaJa!pp1!J!M. aw.Q.lls.lalr.1D ua/vUO!lVU.lalU! .lap sl/v'1a3.1o11fV.f slip IdazuO)[ sva l'~
(~J)
'«L861) JaIqo)J '(:>086J) Z:I!S '('BA) q1! }!a){ä!q~sqJaA\aq}}aM.
aIt:uO!}1!wa}u! a!p pun apa~:>sJa:lunsäun:j}1!}ssn1!JO}){1!d Jaqn uaäuruaälOjgnIq:>s
snt:.I1!p :la:l~aI pun Ja}nO ua}lapu1!qaä I1!uO!}t:wa}u! Jap :l11!qaäJo}){1!d uap }g!tU a!s
'äaM. uaJapu1! uau!a qIt:qsap :läIOj.IaA äunq:>SJoJs}j1!q:>s:I.I!M. aq:>S!J!dma a~G 91'Jt:q
-}q:>1!qoaq }q:>!U q:>s!J!dma PU!S as!aJda!){Jt:}ny '("d' MZq"M) a!){.I1I:jny U! Jo}){aAs!aJd
a}}a){ -Ja}tlO Jap 'MZq Jo}){aAs!aJwo}){t:d Jap }s! uaäunqa!Zag ua}ua:lsaäJ1!p uaqo a!p .I~j
I äunpuaA\JaA Ja}Un aijQJO aIt:.I}uaz a!G 'Jn:j){n.I:lssIapu1!quagny Jap pun uaI~a}JOA uaA!}1!.It:dmo){ uaq:>s
-!MZ äunqa!Zag aq:>S!}1!ma}SAS au!a :l.Iann:jsod al!a:I.I°A .IaA!}1!J1!dmo){ ;)!J°aql a!G
I IV, rI'rt = (rI'rt[:> (tJ) ! . . Z}1!Suy (AOH)-){au1!A -U!IqO-.Iaq:>s){:>aH JaG '~
I ä g~maäsuO9!uyaG
.
di = ,,"lV . ,,'" (EO '(}ZInu A!SU;)}U~ uaJO}){t:d
uauapU1!qJOA Jaq:>nq:>~aJ uap }no a}a}q:>t:J}aq st:p uuaA\) a!){J1!}ny !aq s!aJd uaä!J
){:>O.Ip -pa!U (A!}t:laJ) maU!a nz }}!Uq:>sq:>JnG ill! }.Iqnj }oqaäut:.IO}){t:d .saq:>!yq:>!aJ U!3 'P.I1!t\
a!Zaß a!p J!A\ uuaM. }la}}!"Ulla «d)41i) X!J}1!ms}~}!sua}u!J°:l){1!d a!p Jaq~ asa!p uuaA\ '}qa}saq ua!mOUO){Q
'«,,'"[:> 5= 'd) :lS! }II~j.Ia uap!aq uap uaq:>S~A\z uazuaJawps!aJda!){J1!}ny pun ua}oqaäu1!JO}){1!d uap uaq:>s!A\z
)UIS}oqaäuy a!p !aqOA\ uO!}1!IaJJo)J aq:>1!A\q:>s au~a g1!p '}a}n1!1 UO!}1!IaJJo)J uaA!}1!äau Jasa!p aät:ssny a!G
It = (,,'"[:> 5= Id ("l0 '05= (,,*d - ~d)(d)d1i,(*1\ -.t) (00
äunq:>!a{'Bs!aJd Jap :uaäuamsäun:j}1!}ssn1!JO}){1!d uap pun a!){.It:}ny U!
)JdsqJaA\;Iq}}aM. Jaa uas!aJwa}nO uaq:>s!MZ uo!}1!laJJo)J aA!}t:äau a}q:>nsaä a!p p.I!A\ (6) sn~ pun uapuaA\
AOlJ!D Ia~q:>!w plt/W~g 8
"«P86J) u1!mdl;}H) q:>!I
-J;}pJOjJ;} Jq;}m ~q:>!U ~S! 'PU!S q:JS!~;}q~omoq pun q:>S!~U;}P! u;}!mouo:>{Q U;}P U;}q:>S!A\Z
U;}ZU;}J;}j~Jd ;}!P 91!P ';}mq1!uuy ;}A!~:>{!J~S;}J ;}!P "q'p 'U;}Jn~:>InJlsZU;}J;}j~Jd ;}q:>!IP;}~:>s
-J;}~un J~j (9J) ~l~ U~J;}'!!;}A\ :U;}U!;}q:JSJ;} äunq;}!z;)ßu! ;}s!;}JdJo~~d U;}PU;}l{:>SJJ;}q
;}!P 91!P '~S! ä!~l{:>!i\\ 'u;}Z}nu A!SU;}~U! JO~~jsuo!~:>{npoJd u;}ä!lI!q A!~1!I;}J pu1!Isny m!
U;}P uo!~:>{npoJd J;}P U! ;}!p '~J;}!~Jodm! J;}~~D ;}U;}f äunl{;}!Z;}g J;}S;}!p l{:>1!U U;}pJ;}A\ s3
'J;}~~D U;}~J;}flJodill! J;}P ~11!l{;}äJo~:>{1!d m;}p pun I;}PU1!1I!;}Jd !~ U;}ZU;}J;}.IJ!PS!;}JdJo~
-:>{1!d U;}q:JS!A\Z äunl{;}!Z;)ß ;}AfI!sod ;}u!;} }äfl~~s~ (9J) äunq:>!;}läun ;}l{:>1!A\l{:JS ;}!Q
. ,[ - " ~S! ;}~JodUIJ J;}P ~I1!q' 'Jf . A 0 < '!( lV . (,ftt - ttt) (9J) U;}~J;}!:j.Jodm! J;}P JO
-dl;}H U1! äunuq;}luy
~q~J;}
äunq;}!Z;}g ;}ä!~l{:>!A\ ;}pu;}äIOj l{:>!S 91!p os '(EJ) äunq;}!Z;}g ;}!P (~J) nz U;}J;}!PP1!.I!i\\ iJlUg.ll
"Jf '[ A ,!("lV" ttt5 ,!(JV . d
J;}PO
;}I1!UO!~1!UJ;}~U! ;}!P I
I I sn1!J1!p ~;}~1;}I pun J;)'
'!("lV' ttt = 'If'lV(,ftt)'V. ttt,7 5 '!(lV(ttt)'.1,7 5 ,!(lV" d "ä;}i\\ U;}J;}PU1! U;)U!;}
-~q:)1!qO;}q ~l{:>!U q:>S!
;}~~;}:>{ -J;}~~D J;}P . A\Zq JO~:
-säunl{:>!;}läun ;}pu;}äIOj l{:>!S ~q~J;} ('lJ) pun (JJ) '(PI) UOA äunpu;}A\J;}A J;}~Un ;}i}QJD ;}11!J~u;}z ;}!Q
-!A\Z äunl{;}!Z;}g ;}l{:JS
'Jf '[ A (ttt)'v . ttt 5 (ttt)'v . ttt = (ttt)'.1 (PJ)
Z~t
s;}pu;}äIOj (.)p uofl:>{unJU;}~so:>{:>{:>~~S ;}!P J~j ~l~ 9~m;}äsuo!~!uY;}Q
I
'Jf '[ A ,!(lV . d = ,!(lV "'d,7 = ~("lV' ,ftt
U;}U;}PU1!l{JOA J;}l{:>!fl '
:>{:>rup -P;}!U (Afl1!I;}J) m;}u!;}
-sny J;}pu;}äIOj l{:>!S ~q~J;} 'U;}PU!qJ;}A ('lJ) ~!m (J J) u;}äunl{;}!Z;}g ;}!P J!A\ UU;}i\\ ~I;}~~!tnJ;} «d)d!!t) x!IJ
'U;}lI;}~SJ;}l{ ~l{:>!U ~nD s;}S;}!P pJ!A\ 'Jf ~j1!l{:>S:j.J!A\s:>{IoA ;}!P 'l{'p '«,ftt )'.15 'd) ~S! ~lI~jJ;} U;}P!;}q U;}P U;}q:>S!A\Z
U;}q:>!;}zs~!;}l{l{:>!;}läun ;}'!:>{!l~s S1!pUU;}A\ '~S! lInN q:>!;}Iä 'r ;}äu;}m~oq;}äuy ;}!P !~OA\ UOfl1!I;}JJo)f ;}q:>1!A\l{:
(,ftt)'v " ,ftt = (,ftt)'.1 5 'd ('lJ)
äunl{:)!;}läs!;}Jd J;}P
-u;}äIOj nz ~Jq~j U;}~:>{JI1UU;}~nD U;}I1!UO!~1!UJ;}~U! U;}P Jß1! ss;}zOJdsqJ;}A\;}q~~;}M. J;}Q







äsJH)N'iIN3)1 'ga pun "(6L60 t!sst!{t!g pun (:)Q860 ~!S
,:(v860'A'V '!i!ilIO(DlV~a '(f86 0 U~Mog '(17860 u~sXJt!w'n UO}J!IJ'(8860 !JpnoqJ"n J~q:):}Jü '(8860J~IqO)l ~q~!S Lr
[OA 'M~!A~~ :)!Wöuoo3
[~~8,~~~~~~~~~;::a ~ ~ou A~W S!q.L °.I;}!t.SU~ p;}~d;}:>:>~ AII~.I;}u;}ä ou S.I;}.lJo II!1s ~:>;}rqns ~u~~odw~ s!1{~ uo
:(O86r).A'V 'MlIOO}lVaa ;}:m~~.I;}~!I ;}q~ ~~q~ punoJ S! ~~ '.I;}A;}!t.Oq 'I;}A~1 I~:)!.l!dw;) ;}q~ ~y °AII~:)!.l!dw;} w;}.IO;}q~
Jf Ut!!P1rut!J "W~JO~ql ;}qt äu!~s;}~ Jo SU~;}W ~ s~ ~U;}}UO:) .IO~:)~J pu~ s;}:)!.ld .IO~:)~J U;};}!t.~~ sd~sUO~~~I;}.I
;X}lVW pun"s"o 'N~'lJ äu!~s!X;} ;}ZAI~U~ o~ ;}P~.I~Jo ~U;}~UOO .IO~:)~J ;}q~ äu!Aldd~ S;}:)U~Ap~ 1~:)!~;}.IO;}q~ U;}:);}.I
Ut!u(o!}:)!a)V) ~~t! red ;}~~.I~SUOW;} PO~ SI .I;}d~d srn~Jo ;}sownd ;}Idl:)Uud ;}qT °SU.I;}~~~d ;}P~.I1 ~A.I;}sqo
UI: L86r .S.f NVWdlllJ .:'t.. ~ . r-
,~~ :)!WOUQ':J3 It!UO!}t!U ~:>;}.IJ~ Plnoqs S~U;}WA\OPU;} .IO~:)~J ;}A!1~I;}.I 'Aläu!p.Io:>:>y if~6J) J;}~~UO;}'1 JO ;}UO äu~
Jt!.1 :(696 r) "S' f 'NVWdlllJ -.I;};}uo!d ;}q~ qt!!t. äu!Uu~~ 'S;}!Pn:Js A~W Jo ~:>;}rqns ;}q~ u~ S11q ;}P~l~ [Bu°!1~U.I;}~U~ öf ~6 r~ - LLv"S '!]nf 'ff Jo W;}lO;}q~ ,,;}:)u~punq~ lO~:)~J" u~lqO-.I;}q:)S){:>;}H ;}q~ Jo ;}:)u~A;}I;}.I 1~:)!.l!dW;} ;}ql
:(99-~960 "S"[ 'NVNdIHJ
[ 'saNOf pun °3.~ 'S!lAvJ
!W 'äJnoqU:lPIO '"az}!!S A.I~wwns
EI 'XOlI'lID pUn"n "l'lO1lg
t!S!~JdJO}'t!.1 ~uqo ~AI
EI 'XOlI'1lD pun"n "I'lOlIg
oSu~sIA\It!lZoS :JTJj q:mq
I 'XO~'1lDPUn'n "I'lO1lg ';}Z"J~s
.ZU1!'}suo)l ,o~ -u~säun.I~I){.IH l;}q:)S!~;}lO;}q~ l;}A!~~U.I;}~I~ äunJllld.I;Jqfj. ;)q:)s!.l!dw;} pan äunl){:)~!t.
t!J}UI :(6860 oon "I'IOlIg -~U;}.I;}~!;}A\ ;}!P q:)~UW;}P ~;}PI!q ~)(Undl;}!t.q:)ssäunq:)s.IOd u;}ä!~JUll){ U;}l;}~!;}!t. U;}U!H
u!dW3 :("~) VllSN!l!l.1 .q~ PU;}wq;}unz '«686 J II°.Ig °(iIA) I;}PU~H l;}II;}u~snpUrn.I~Ul pun«686 J)AO.IID..gA) l V .S~}t!}S p~}[Un ~q-. . .. " I" " ", a l;}pu~qU;}W.Iy~l~uI °g °z ;}l!t. 'SI;}PU~H S;}P U;}W.I°d
PUD u;}äunPI:)1A\~U'CT l;}.I;}n;}U S~q:)IS 10000HJ pun"~ 1IaH3a'8a . . a .
Jo rewnof 'o~pt!J.L reu -;}äu~ SW;}lO;}ql-AOH S;}P ~1~q;}äsäU~I){.IH l;}P ~WW!U säU!P.I;}IIY "U;}JlllW;}qll nz
IOflOH;) pun .~ '1IaH:>a'8g q:)S!.l!dw;} pUD U.I;}U!;}w;}äII~l;}A nz .I;}~!;}!t. W;}lO;}ql- AOH s~p 'u;}q;}ä u~~p ;}!.IO;}q~
}t!ZHtmba ~~d ,JO}:)t!.1 -SI;}pu~qu;}ijny l;}P U;}äunäU;}l~Su~äunq:)slOd ;}!P U;}SSllW ~q:)!S .I;}S;}!P sny o~q~
OflOHJdPun ~ 1IaH:>a'8g «~86J) sn'\ls~w o.gA)U;}~~~ISU;}~UUO~~JPUD U;}WOl~SSI;}PU~HU;}q:)SI/nZ äu~qu;}m ~AQt!Jt!WOJ"s"nuo "L IU 00. . 'I~a"o .
It!q~ :(f860 °d'H 'NEIA\og -mesnz U;)U!;} S;} g~p '~!;}z;}ä ;}S!;}A\ .I;}~U;}~S!SUO){ U! ~~q lm~l;}~!'1 ;}q:)S!.l!dm;} ;}!G
S 'ZJ~W 'f }J~H 'wn!p °U;}I;}~ds l;}~snWSI;}pu~q~I;}A\ .I;}P äunmw!1s~ .I;}P
J :(~L6r) "W '.L1IaH31Iog !;}q ;}II°""?I ;}pu;}~n;}p;Jq ;}u~;}){ U.I;}PU~'1 U;}q:)s!h\Z u;}äun~~~~sSn~lO~){~d U;}A!~~I;}.I U;}P
i~SS!MS:lJt!q:)S'Jl!M. "SI~P U! ;}P;}~:)sl;}~ufl9~P '~q:)m u;}~n;}~ u;}äUn.I;}äIOJgnlq:)s U;}q:)IIP;}lq~S.I;}~Un;}~IG
ql :,(ZL6 0 "W '.L1IaH31Iog "u;}Jn~Il;}A SW;}~O;}ql- AOH S;}Pl;}~Snw W;}Pq:)~u ~m~.I~SSI;}PU~H;
I~.I;)~ °A It!wnof :)!Wou0:J3 .0 :(Z960 "~ 'rV!t.aY}lVHg -~I~q g~p 's!Uq;}ä.IH W;}P nz U;}WWO){ u;}ä;}äu!q (P86 J) UOS!U;}AS pun UO~I!U1~H °suox
;lql :(V960 °f '1.LV!t.DVHg -OP~l~d-J;}!~UO;}'1 .äos S;}P äunä!~~~S;}g ;}u!;}m;}äII~ ;)u!;} °g °z ~;}pu!J (~86J) sn){s~w
A\:}I~M. "~Pt!Jl uä!~Jo.1 o~s~ ä~~III:iJ W;}looql- AOH s~p UU;}!t. ~sql;}S '~S! PU;}.IJ;}l~nz ~q:)!U "säuPlu~.I ;}:)u~punq~ t "a '00;) pun 'oJ 'nnvg
P;}I~;}A;}l" °äos ;}m JOT ;}~odWIsold ;}~odx':I l;}PS;}~I~q;}8l0~'\I~T S;}PäUnuq:)~l;}n ':>3 JO M~[A~~ '"SpoOD :r ~ a 'L a CI
;lql :(6L6 r) "g 'VSSVlvg ;}~UU;}II;}8 ;}q:)!{WWQ){.I;}q ;}!P g~p '(Z86 J) !.lpnoq;) pUD l;}q:>;}lg ;}!!t.°s (086 J) .I;}W~;}'1
[;):IuJäU3 u! ~ä1!'}Ut!ApV °g 'Z U;}.I;}!~U;}Wnäl~ os 'u;}~~~lns;}""?I U;}q:)~Iq:)ll.Ids.I;}P!!t. nz U;}illWO){ u;}!pn~s ;}I;}!A 'WYHDNI pan "0 'ONVXV 0 , .sn~ qoou ~q;}~S sm;}lo;}ql- AOH S;}P äunJll.Iw;}qfj. ;}q:)S~~~w
-;}~SAS ;}U~H .~){;}l!PU! pun l~!~l~d U;}SS!Uq;}8lH U;}.Iq! u~ U;}q!;}Iq u;}!pn~s u;}ä!u;}!t. ;}S;}~P
q:)n~ q:)°G °äun~~~~ssn~.IO~){~d l;}U!;}S ~!W u;}8u!.lq nz 8unpu~ql;}A U! S;}pU11i S;}U!;}
~1~q;}älO~){~d U;}P 'U;}q:)nSl;}A L. Tu;}!pn~s ;}ä!U;}!t. lnu q:)op 'u;}q:Jns.I;}A UOA ;}q!;}""?I
;}u!;} .I~/nZ ~q~ SH 'äunJll.Iw~fj. U;}q:Js!.l~dw;} l~p U!q.I~~!;}!t. q~n~ J.lP.p;Jq SI;}PU~H
U~I~UO!~~UJ;}~U! S;}P W;}lo~ql-~I~q;}ä.Io~){~d (AOH) ){;}U~A -unqO-.I;}q:JS){:>;}H S~G
;}P~l~ JO S~U~U!W.I;}~;}P .r ~Sl!J s~ äU!S~ldmS s~ . ~!~d 09
AOJI!D 1~t!q:)!W pJ\!W~ 0 J
I
Ii
"OI la}!dB)I 's:>!WOUOO3 IBuoJ}BJa}uI Jo ){ooqpuBH :("äsJH) N3N!I)l "9"d pun
StlN°f"M"~ :U! 'SA\Ol~ apBJl. äu!}:>!paJd pUB sa!l°aqj. apBJ.L äu!}sal. :(t860"A"V 'Il.,(~OO'IIV3a '(f860 UaA\og '(t86t
"v69-f89"S 'zL 10A 'A\a!Aa~ :>!WOUO:>3
ut!:J!lamy'"waJoaql. uJ1qO-Jaq:>s){:>aH aq}Jo !.}!P!lBA 11!JaUaD aql. :(Z86 0 "A"V 'd,{)l00'/IV3a "L~6- Iv6"S '8810A '!.WOUOO3 11!:>J}!10d ~ ~OU A~W Sffi "J;
JO IBwnof '"waJoaqj. uJ1qO-Jaq:>s){:>aH aq}Jo !.}!P!lBA IBJaUaD aqj. :(0860 "A"V 'd,{)lOO~VIIG ~Jn~~J~~!I ~q~ ~~q~ 1
"8E-Zf"S 'LI 10A 's:>JUlou°:>3 Jo11!wnof U1!!PBUB:) '"Wal0aql. ~q~ guns~~ Jo su~~
u!NO-Jaq:>s){:>aH aVJo UO!}tläJ}saAU! lt!:J!l!dma uV :(v860"d"M 'NilSX'lIVW pun"S"a 'NQL:II'1:) äUI~Srx~ QZAI~U~ o~ " "~~6-ZZ6"S 'i!.wouo:>3 lt!:J!}!l°d Jo ,{J1!UoJ}:>!a V) aA1!1äIBd " "
A\aN aqj. :("spa) "f '3.LVD'1IW '"f "1'111AUV3 :U! '"ap1!Jl. IBuo!}1!wa}uI :(L860 "S"f 'NVWdIH:) ~~~J~SUOW;)P o~ S!
"9OV-66E"S 'Jaq01){0 'aI "IOA 'A\a!Aa~ :>!WOUOO31BuoJ}1!U ~~JJ~ PJnoqs S}U~u
-J~1UI '"W~JO~qj. uosl~nwBS-Jadl01S aq} PU1! uoJ}1!Z!ltmb3 ~:>!ld-Jo}:>1!~ :(6960'S" f 'NVWdIH:) -J~uo!d ;}Q~ q~!A\ g1
"9L -8I'S 'JBnU1!f 'vE '09L -~89"S '1aq0}){0 'Ef ~6I~-LLv'S '!lnf 'fE Jo W~.IO~q~ ,,~utJp
't!:J!l}~WOUOO3 :U! "ap1!Jl.l1!UoJ}Bwa}uIJo f..Ioaqj. aq1jo !.aAJns V :(99-~960 'S"f 'NVWdIH:) ..I
'UO}sog '"S1u~mf.1!d PU1! ~p1!Jl. PpoM :(6860 "M'~ 'StlNOf pun '3"~ 'S3AV:) ~ 'u~!M 'uaq:>utlW 'äJnoquaplO '"~~ '"
-uy ~J;m~N pun ä~JU!3 :~!l°aq}S}JBq:>S}J!A\uagnv :(6860 "W"g 'A.O~'1ID pun "n "1'10~g
i"oaw!w) ZUB1SUO)l '}snänv '"q:>!atii"sn1!s!~JdJO}){1!~ auqo as!.l
-BUV :awQJ}sS{apuBH Jaua!l}snpu!1!J}U! }lBqaäJo}){1!~ :(q9860"W 'g 'A.O~'1ID pun "n "1'1o~g "~Zf - IZf "S 'f 1JaH 'Lf 'pg '1J1!q:>suasS!A\lB!Z°S Jttj q:mq
-lq1!f '"SW~}}Bd ~pBJl. PU1! aä1!:tUBApV aAJ}1!l1!dwo:) :(B9860 'W"g 'A.O~'1ID pun'n "I'Io'llg
"ZU1!:tsuo)l "as -utJsgUn.I~I}[J3: J~q'
-!.IBuy aq:>SJ}aJoaq}slapu1!quagn1! au!3 "äunl!a}S}!aqJV ~ua!l}snpul-ro1uI :(6860 oon "1'10'llg -~U~J~~I~A\ ~Ip q:>~1 I
"rI-~'S 'UOPUO'l '.LIW '~p1!J.L IBuoJ}1!W~}UI JoJ spoq}aw 11!:)!l!dw3 :("pa) V)lLSNB!I~ "q~pu~wq~~nz'(( ":)'~ :U! 'lapow ){~mlA -u!lqO-Jaq:>s){:>aH aq} Jo 1sal. ,{J}unO:)-OMl. V :sa}1!}S pa}!Ufl av 6
pUB 1!pBUB:) U! uoJ}dmnsuo:)Jo }ua}uo:) JO}:>B~ aql. :(886t)'3 'IH'IIO!lOH:) pun .~ '~3'IIg I~putJqu~WJY~J~UI
'IL6-~96"S '~"OU 'Z610A ',{wou°:>3 lt!:J!}!lOd Jo IBwnof '"~pBJl. I1!U -~gu~ SW~JO~q.l-A'
-o!}1!wa}uIJo }ua}uo:) JO}:>1!~ aq} PU1! s}:>npoJd A\aN :(v86t) "3 'IH'IIO!lOH;) pun "~"II3ID3~g q:>s!.I!dw~ pun W~t
"E8Z- LLZ"S 'lI 10A 's:>!wouo:>3 IBuoJ}BW~}UI Jo 11!wnof "UOJ}1!Z!ltmbH a:J!ld JO}:>B~ -SI~pu~qu~fInv J~J:
1noq1!M ap1!J.L IBUO!}1!W~}UI Jo }ua}uo:) J01:>B~ aqj. :(Z860 "3 'IH~af10H:) pun .~ "II3ID3'11g S " 'vIv-ZOt'S '~9 's:>J}sJ}1!:tS PU1! S:JJUlouOO3Jo A\a!Aa~ "aäB1uBAPV aAJ}UJBdwo:) 'S"n uo ((~86U n}[s~w ~
1:>1!dwI J!aq1 pUB sa:JJnosa~Jo uoJ}nq!l}S!a IBuo!}Bwa}uI ~q} U! saämlq:) :(E860 ä'H 'N3A\og -w~snz U~U!~ S~ fIt '
"Zvt-IvI"S 'ZJ~W 'f 1JaH 'wn!p -ms s~q:>mJBq:>suass!A\1J1!q:>s}1JM '"Waloaql. -u!lqO-J~q:>s){:>aH S1!a :(~L6t) "W '.LlI:!IH3'11og !~q ~1I0~ ~pu~~n~p ,
'~E~-6Z~"S 'Jaqw~zaa 'zI }JaH 'wn!pms saq:>!PJ1!q:>su~SS!A\S}J1!q:>S}J!M '"slap UI ~ ~ :>SJ~ U p; -uBH QaIBuoJ}1!wa}u! s~p a}lo~ql. uau!aJ Jap U! ~!l!dW3 pun amaJoaql. :(zL60 'w '.LlI:!IH3'11og " P!Q . ~ fl fI
"OI 'j°A 'lBwnof :>!WOUOO3 U~Jn~P~l
U1!!PUI '"ap1!J.L Sfl-opuI Jo am}:>nJ}S aq} pUB SUO!}JodOld JO}:>1!~ :(Z960 '~ 'CV/f\GV'lIVHg -~I!q fI~P 's!llq~äJ3: "8L - t 's 'tL 'I1!wnOf :>JUlouOO3 ",{aAJns V :~pBJl. Jo f..Ioaql. aJnd aql. :(V960 "f 'llV/f\DvHg -oPtJJtJd-J~!~UO~l .~
"8Ef-8Zf'S 'vII 'AN:>JV saq:>mJ1!q:>s1J!A\}laM "~pBJl. uä!~10~ '~sIäI~Inäw~JO~q.l.
mlWJ~D 1saM Jo }Qa}uo:) JO}:>1!~ aq} Jo S!s!.I1!UV :>JS°'l V :(8L60 "a '30:) pun ":) 'Wflvg ~"tJ~A~~" 'ä "99Z-6~Z"S 'I9 'S:>J}SJ}1!}S PU1! S:>!WOUOO3 JO Ma!Aa~ "spoOD p I os ~!P
SaJm:>1!JflU1!W U!aä1!:tU1!ApV aAJ}BJBdwo:) JO wa}}1!d äuJSu1!q:) aq.L :(6L60 "g 'VSSV'1vg ~~UU~J~~g ~q~!IwUI~ ;
. L9- I9"S '(f) 6 'sa!pms :>JUlOUOO3 Jo IBwnof '"S}:>npoJd äu!l:!auJSu3 U! aä1!:tUBApV 'g 'Z U~J~!~U~wnäJ~
~A!}BJ1!dwo:) S,)ln PU1! ap1!Jl.Jo sajloaql. "A\aN" aqj. :(z86 0 ")I 'WVHDNI pun"O 'ONYXV
-~~SAS ~U!3: '~}[~J!PU .' Jn~tU~~!l q~n~ q:>oa 'äun~~p; ,
~I~q~äJO~}[~::J. u~p' !
~U!~ J~A\Z ~q.Ili S3: "" : U~[~UOn~W~~U! sap ,
"A~U~punq~ JO~~~J u~q~ J~q~o S/f\og ~p~J~ JO S~U~U!WJ~~~p
JA~BW~~I~ JO J:>u~:JJodU1! äu!s!.I ~q~ U~A.Ili 's~s~ääns ~~U~Iä ~sIIJ s~ äu!s!Jdms s~












"66E-LSE"S 'Sv 'p10":I~ "!UlOUO"H '"S!sf.{l!uy {R"111dUlH UY:S1~AOSS01:) A1!SU:I1UI-J01"R~ pUR SUOn"un:1 UOn"np01d P~Z1(R1~U~D :(ZL61) "H 'Dt-lVSl. pun "d 'DN!IX -UlO:) j:lnUO~' :lq.I
"L9Z-0~Z"S 'EIl 'A!t{"J\" S:lll"mjRll"Sll!M.1(~M '"SW:l11Rd~pRJl. {l!u -OnRW:l1UI s,f.J1snpuI UeUIJ:lD 1S~M pu~ f.~O(oull:);)l. 'SU011JodoJd J01"R:1 :(LL60":1 'lI:I.L"lOM 101~~ ~lR"S j:ln[
"UI-III"S 'JRruq:l:1 'E 'S"1UlOUO:l'i] jO {Rwnof UR1PRUR:) '"~pRJl. {l!uon~w~1uI U11U:l1UO:) ~.mOS;I~ ~lll. :(OL60 "~"f 'SWVI"l"lIM (n~d)lIHOW"S ":)"f
"a 10A '";I"U~!"S {R"!11(°d pUR S"!Ul°Uooa jO (Rwnof U~1P -RUR:) '.:lPR1l. ~!:lJO:1 S,RpRU~:) JOJ S1U;lUl;lJ1nb;)~ Jnoql!' pUR 11!11dR:) :(1960 .:1"a '"lHVM 'T 'l!:>!l~dUla '"9L6T
")(10).. A\~N '"S~Sf.{RUY "!Ul°uo:);)oJ"~W :(SL60 "H 'NVIlIVA "9~-6vL.S 'pOOM.~UlOH :(S96T
'(J:lq01)(O) TZ SOpjf.)I '";}SR:) J01"R:1-N ~q.I :f.J0~q.I SU011l0dOJd J01"R~ :lql. :(S96T).f ')l!lt-lVA S~U1Pl!;l~ U1 p:l1U11d
'SS;lJd f.11SJ~A1Ufl P.Jl!AJRH '.SSRW ':I~ -1S0d (R1~dR:) UR"!l;
-P!lqmR:) '"~~61 -OLST ':lpRJl. ~1~10:1 SfljO 1U:11UO:) ~.mOS:l~ {l!Jn1RN ~tU. :(E96T). f ')l!INVA .OU-9TZ"S '1RW 'z "ON '~lOA 'M.~!A~~ :l1wouooa ';I~P!lqmR:) '"~U~P {l!uonRW:l1UI '"U011:1npo1d pUR 1S0;:) JO f.J0~tU. ~1l1 U1 s~id1"U!ld f.11(tma :(V96 T) .H 'VA\VZfl '
"SS;l1d f.1~SJ~A 'ss 'f.mouo"a (R:ln~
-1Ufl pJRAJRH '.SSRW ':I~P!lqmR:) '"UO~1~101d pUR ~pRJl. jO f.Jo:llll. ~tU. :(V960 .d"ft\ 'SIAVlIl. "V 10A 's"1mouo:l'i] 1U:1mdo(:lA:la jO {RWnOf '"uos!lRdmo:) M.~N ~tU. '("Sp~) "f
{RU011l!W~1UI UY -S(RSJ:lA:I~ J01"R:1 pU~ f.1c~SU~1UI 1)(S 'f.11~u:I~OUlOH JOqR, :(9L6T)"S '"l:I.LI!ll. "TvlOA 'S"nS9R1S pU~ s"~mouo:l'i] JO M.~!A;I~ '"URdRf 'ZJ!W 'Ev 'pJOO:I~
JO ;}sR:):ltU. :~pl!1l. ~?JO:1 pUR SUO~1l0dOJd 101"l!,1 :(6~60"S 'V)IfU'lIH:>I pun.w 'O.LOW3J:vl. "SLE-~9E.S '9T 10A 'S"!Ul '~äP!lqUlR:) '":lpl!ll.
-OUO:l'i] {RU09RW;l1UljO (l!Wnof '"~PR1l. SPOOD pUR :lpR1l. J01:1R:1 :(V860 .O"a""NOSSN!IAS "EZ 10A 'S:JnS11R1S pUR S:J!Ul°UO:lHJO :l1n1nSUI 'pJOJXOJO U~1:1(~S '.~pR1l. ~~~10:1 01 SUO~1l!:> 'v610A '(RWnOf :11 -1(ddy 111!A\ f.UR~;lD 1SRH 10j ~(qRl.1nd1nO-1nduI uy :(T960 ")I'dWV)lSO~ pun"M 'Wd"lO.lS "
"TvT-TET"S 'vS10A 'f.mouo"a (R"!1~(Od JO (l!wnof ;llll. 's"!Ul°UO:lHjO (RWI
'.~pRJl. ~~~10:1 S,AUl!UJ.1:1O 1s~M JO 1U~1UO:) 101"l!:1 :lq1 uo ~u:lp!AH ;lmos :(9L6 0 '~ 'NlI:l.LS pUodS~llO:) S1U~111h
~ "SS~Jd f.1~Sl:lA1Ufl :I~P!lqml!:) '"~Ul!U~:1 pUR :lpRJl. (RU011l!W:l1UI '("P:l) N'iIN'iI)l "S"d :U~ '.S:I!l°~ql. ~pl!ll. ~U9S~l. :(~L6T) "~ 'N1I3.LS 'v "ON 'E 10A 'sf.~J
"6~T - T~T"S '~T 10A '(T 1J~1l1~pUOS) ~(RJ}U~ZOJ!D l:lp :I1j~llS(R1JtmÖ 'l:lpul!qU:lgny U:lll:>5!t{:l1:1JJ:11SQ Ul11~~:J(ä'!t{YJsqJ:lM.:lq11~M pun 1(l!1l~~101)(l!:1 :("OS6 T) "y 'Zl.IS '.;lpl!ll. (l!UO~1RW:l11
"OOT-06"S '"~f a 'E 10A 'J;l11!(S ~q:lsn~(odS1Jl!1l"Sll~M '"S(~PURllu:Ig "ZL
-ny s~p U~1Ul!U!ml~}:IQ sIe {l!~1U~1ods~unJ~n~NPun sn()(AZ1)(npoJd :(qOS60 aHUJV 'Z.LIS -U:l1uI 101"l!:1 "Y~:>;){
"J6- T8.S '"~f a 'T 10A '1~11!(S ~q:>5~}~(odS1Jl!1l:>51l~M '"ZUl!A;I(:I~ -)(~H ~q1 pUR :lpl!J
~1l:>5!l1dm~ punuond~uo)I :~~1l10df.H-u~Uo~1l0d01dJ01)(R:1-0~N :I~a :(RO860 a3U"lY 'ZllS "llR~}1n1S '"1Jl!1l:>5}1!A\U:lgny :(6S60 "H '.Ll[!IQ!lIS (~UOnRUJ~1UljO SUl
.uopuo, .vU-JO
'tU(:lH mo01:) '.~pR1l. {l!UOnRW:l1UI W f.1~(tma Jo f.Jo:llll. ~ql. :(9860 "W !I"lvnbsVd 'OllDS pUl! S1U~UlA\OPUH 1
~pUl!( "1aqs~N S:lUll!f 'uf.M
-lOH q1JON'.~pl!ll. f.J1snpUI-R1}UI '("p~) "W")I"d 'NV)lV1IVHl. :U~ '.s:I!l1uno:) äu~do(~Aaa puRf.Ul!~~DJo,,~(qnd:l~ (RJ~p:I~ ~ll} U~:lM.1~S :lpl!1l.f.J1snpUI-l!l1UI :(ES6T).a '1I!IH:>VWOH:>S u~ uo~1"un~ :l1m~p{
"IOV-~6E.S 's 1J:lH 'mn1pmS1J11q:>5 -}l~M SRa '.~(:l1ds~~qs~unpu:lM.uy ~~1U!:I pun Z}l!SUl!S1~~(~na J:IQ :(TS60 ")I.fl'O)l.l.lIlDS '.~pR1l. ~1,;}10:1 S}1j
EI (:lpUl!H1,;}(l!UO11l!Ul;)1U~ puR 1(~q~ä101)(1!~
